
The first screen of the interface 
provides some guidance on the 
PAT workflow.

Start by creating a new project 
under the “File” menu or opening 
an existing project.

Move through the four tabs on the 
left to 
•	 Organize your measures
•	 Create design alternatives
•	 Run simulations 
•	 View results
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Download measures from The 
Building Component Library (BCL). 
Drag measures from the library to 
the central panel.

There are three types of measures: 
•	OpenStudio Measures are run 

on the OSM model before it is 
converted to an IDF. 

•	EnergyPlus Measures can be run 
on the IDF file before it is handed 
to EnergyPlus.

•	Reporting measures produce 
reports to chart results, provide 
quality assurance, and quality 
control on models.

“Measure Groups” usually contain 
one type of measure with differ-
ent parameters, because only one 
measure from a measure group can 
be applied to each design alterna-
tive. 

“Always Run Measures” will be  
applied to all design alternatives 
created from the baseline model.

Check out the Measure Writing 
Guide on the OpenStudio Website 
and start writing your own custom 
measures.

Organize & Edit Measures 
for Project 1
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Duplicates the selected measure 
and allows you to edit the measure 
to create your own measure.

Create a new measure from a 
starting template.

Folder for your own measures. 
Duplicated measures and your 
new measures are saved in this 
folder.

Choose your baseline OSM model.

Measures are organized into 
categories.  

Opens interface to find and 
download measures from BCL

Tabs provide access to Library of  
measures and Edit allows you to 
define the measure parameters

# of measures
in category

Updates any of the measures 
in your project with the latest 
versions in the library

Icon 
indicates 
type of 
measure

https://bcl.nrel.gov
http://openstudio.nrel.gov
http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio


By selecting the measure and 
selecting the right “Edit” tab, inputs 
for the measure can be entered 
and adjusted.

Organize & Edit Measures 
for Project 2
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Edit the parameters for this
version of the measure here.

Refine the description and 
name to identify the parameters 
of this particular version of the 
measure.

Edit allows you to define the 
selected measure parameters.

Updates any of the measures 
in your project with the latest 
versions in the library

x2 to Duplicate a measure 
or X to delete a measure 

from the group

Select a measure and edit parameters 
in the panel to the right

Always Run Measures 
are not part of groups

Move measure 
groups up or down 
the workflow

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio


A red warning triangle and will 
show up beside your measure if 
required fields are not complete. 
Select the measure and complete 
the fields in the “Edit” panel on the 
right.

Organize & Edit Measures 
for Project 4: Warnings
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Indicates a 
required field 

in the measure 
is empty.

Red text indicates the required 
field that needs to be completed

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio


From the “Measures” menu and 
“Find Measures” along the top or 
the “Find Measures on BCL” button 
at the bottom of the “Library” you 
can access the BCL.

Search for specific measures or 
browse through the categories.

The “Check All” button can be 
used to select all the measures 
on a page view.  If you already 
have a measure in your library the 
check box will be grayed out and 
checked.

Organize & Edit Measures 
for Project 3: BCL 
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Search for measures
or browse categories

Select a measure 
and the attributes for 
that measure show up 
in the right panel.

Measures with boxes that are 
checked will be downloaded.

Pages of measures
Checks all measures ,on
that page for download

Measures you already have
downloaded are shown with 
a gray check box.

Open menu to Find 
Measures on BCL

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio


  Hit the “New Measure” icon 
to open a dialog to create your 
own measure. Write a descriptive 
title, more detailed descriptions, 
and select the measure type and 
taxonomy.

Duplicating a measure opens up a 
similar dialog, but the name of the 
measure will have “copy” added at 
the end.

The Measure Writing Guide on the 
OpenStudio website will guide you 
through this process and provide 
best practices. 

Organize & Edit Measures 
for Project 5: New Measure
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Duplicates the selected measure 
and allows you to edit it to create 

your own measure

Creates a new 
measure from a 

starting template

Folder for your own measures. 
Duplicated and your new measures 
are saved in this folder
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Opens the new measure 
folder so you can edit the 
measure in a text editor.

The Modeler Description is meant to 
assist the energy modeler. 
It should:
•	 explain in some detail how 

the measure manipulates the 
model and where appropriate 
what model objects are being 
added or altered.

•	 offer any special guidance that 
the measure writer wants to 
communicate to people using 
the measure

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio


This tab allows you to create  
design alternatives from the mea-
sures you put into your project on 
the first tab.

The left panel provides a list of 
available OpenStudio measure 
groups and measures. 

A maximum of one measure from 
a group can be applied to a single 
design alternative. But you can ap-
ply measures from different groups   
on a single model.

Select the measures you want to 
apply by clicking on the measure 
name. Depending on what mea-
sures you select the buttons on 
the right top panel will create the 
alternative.

You can create one design alterna-
tive for each measure selected with 
the “Create One For Each Selected 
Measure.”

To create one design alternative 
with many measures applied, 
select the measures and hit “Create 
One With Selected Measures.”

If you want to bring in an external 
model to compare as an alternative 
use the “Create From External File” 
button.

Select Measures & Create 
Design Alternatives 1
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Selects  all 
measures 
in project 

Clears all 
measure 

selections

Creates a single design 
alternative for each 
selected measure

Creates one design with all the 
selected measures,

a maximum of one measure per 
measure group.

Creates a design 
alternative from an 

external file

Click measure names to 
select.  The background of 
selected measures turns 
orange

Buttons available depending on what measures you have selected in the left panel

Measure
Group

Select multiple measures
by clicking on the 

measure name

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio


The examples to the right show 
how your measure selections de-
termine what buttons are available 
for creating design alternatives.

Select Measures & Create 
Design Alternatives 2
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Selects  all 
measures 
in project 

Clears all
measure

selections

Creates a single design 
alternative for each 
selected measure

Creates one design with all the 
selected measures,

a maximum of one measure per 
measure group

Creates a design 
alternative from an 

external file

Buttons available depending on what measures you have selected in the left panel

If measures within the
same measure group are 

selected then the  Create One 
With Selected Measures button 

is not available

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio


Once you create design alterna-
tives, they appear in the right pan-
el. The name of the alternative can 
be edited. The measures applied 
to each alternative are viewable by 
expanding the view.

The baseline model always appears 
at the top of the right panel with a 
dark gray background. The “Always 
Run” measures are listed under the 
baseline and are run on all design 
alternatives. 

Design alternatives can be  
removed by hitting the delete  
button.

Select Measures & Create 
Design Alternatives 1
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Delete a design
Alternative

Measures being 
applied to the model. 
Always run measures 
are in italic

Name of design 
alternative

Measures being applied to the 
baseline model and all design 
alternatives

Expand or collapse
details

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio


Select the design alternative you 
want to run. Selected alternatives 
turn the yellow-orange. Hit the run 
button to start the simulations.

If you want to run a daylighting 
analysis with Radiance select that 
option here. 

Run Simulations Locally

August , 2014

Page 10

ParametricAnalysisTool (PAT) Version 1.4.0  
OpenStudio.nrel.gov
Online Training Videos

Clears all results

Select daylighting
analysis engine

Turns on the cloud (takes 
a few minutes) and 
you can run selected  
simulations on the cloud

Starts simulation
runs for selected

Clears individual  results

Click arrow to 
open and view run 

warnings and errors 

Runs locally if
cloud is off

Progress bar displays summary status of 
runs. It stays at 0 until a run is finished

Showing that 2 out of 5
simulation runs are finished

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio
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Warnings and errors can be viewed 
by expanding the baseline or alter-
native.

View Locally Run Results

View warnings  and Errors

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio
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Before you click the “Turn on 
Cloud” button, fill out the Cloud 
Settings dialogs from the Cloud 
menu.

Add information on your Amazon 
EC2 account and agree to the 
terms on the first screen.

Currently only Amazon EC2 is avail-
able through PAT.

The “Monitor Use” dialog under 
the Cloud menu will show you how 
many instances you have in your 
current project as well as other 
projects. If your “Total Instances 
Running” is more than 0, and you 
don’t know why, you can go to the 
EC2 Console website to terminate 
them. The “Estimated EC2 Charges” 
value is directly from Amazon, but 
may be up to 24 hours delayed. As 
a result you won’t see this change 
on the fly as you are working on a 
project, you will typically see it the 
next day.

Learn more about using Amazon 
cloud at aws.amazon.com.

Running on the Cloud:  
Settings 1

Select cloud, only 
Amazon currently 

enabled

Access the cloud settings for connecting to Amazon

Access Key and 
Secret Key from 

your Amazon 
account

Agree to terms
before continuing

Check on cloud use

Not 
monitoring 

your account 
carefully using 

aws.amazon.
com can result 
in unexpected

charges to 
your account. 

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio
http://aws.amazon.com
http://aws.amazon.com/
http://aws.amazon.com/


August , 2014

Page 13

ParametricAnalysisTool (PAT) Version 1.4.0  
OpenStudio.nrel.gov
Online Training Videos

On the second screen of the “Cloud 
Settings” dialog, confirm that you 
have chosen the desired sever, 
worker, and number of workers. 

As soon as you hit the “Turn on 
Cloud” button you will start incur-
ring charges, and the smallest 
increment is one hour. If you have 
to cancel and re-start it you will be 
charged again.

Review pricing at http://aws.ama-
zon.com/ec2/pricing/

Running on the Cloud:  
Settings 2

Access the cloud settings for connecting to Amazon

Determines how 
many simulations 

can be run, but 
also increases the 

fees per hour

Download the 
results you need 
before terminating 
the cloud 
connection

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio
http://aws.amazon.com/ec2/pricing/
http://aws.amazon.com/ec2/pricing/


Select your baseline model, then 
run locally before you start the 
cloud to confirm that it is valid 
and will run properly. To do this 
you can deselect all other design 
alternatives, and then select just 
the baseline. 

Before you click the  “Run on Cloud” 
button, make sure you have se-
lected all of the design alternatives 
that you want to run. Choosing 
“Select All” will select all jobs that 
have not already been run locally, 
or on a previous cloud session.

Quitting PAT while the cloud is 
on will not close the EC2 instanc-
es. If you Launch PAT again but 
open a different project it may 
look like the cloud is off, but that 
is only relevant for that current 
project.

To properly end the cloud session 
in PAT re-open the PAT project (if 
you have closed it) and then click 
the button to stop the cloud. For a 
few minutes you will see “Stopping 
Cloud.

Once you stop the cloud you will 
no longer be able to download 
detailed simulation results. If this 
happens and you want to get one, 
you can always run that job locally. 
It is generally not recommended 
to download detailed results for 
all design alternatives, as that will 
use a lot of hard drive space and 
network bandwidth.

Running Simulations on the 
Cloud
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Starting Cloud

Turn On Cloud

Turn Off Cloud

Stopping Cloud

Lost Cloud
Connection

Turning on cloud. This 
takes a few minutes

Button turns off 
cloud. Time and
number of instances
displayed

Stops cloud—takes a 
few minutes

Cloud connection is 
lost, go to AWS Cloud 
Management Console 
to terminate session

Detailed results
downloaded

Detailed results not 
downloaded

Detailed results to be 
downloaded

Once the cloud is 
on, the Run Button is 

enabled
Turns on the cloud and 
you can run selected  
simulations on the cloud

Clears 
all 
results

Detailed results contain the all timeseries SQL 
results generated by EnergyPlus.  

Regular results contains information 
generated by OpenStudio Reporting measures 
as well as some additional high level results.

Button disabled while 
running simulations

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio


It is always a good idea to go to 
the EC2 website to confirm that 
the instances have shut down. To 
view your EC2 web console, click 
the “Manage all Projects with AWS 
Console” in the “Monitor Use” dialog 
or “AWS Management Console” in 
the “Cloud Settings” dialog. It will 
take you to this address ( http://
aws.amazon.com/console/). 
Once there click “Sign in to the 
AWS Console”

AWS Management Console
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Create an account

Sign in to 
your account

http://aws.amazon.com/console/
http://aws.amazon.com/console/
http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio


It is always a good idea to go to 
the EC2 website to confirm that 
the instances have shut down. To 
view your EC2 web console, click 
the “Manage all Projects with AWS 
Console” in the “Monitor Use” dialog 
or “AWS Management Console” in 
the “Cloud Settings” dialog. It will 
take you to this address ( http://
aws.amazon.com/console/). 
Once there click “Sign in to the AWS 
Console.”

AWS Management Console
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Terminate instances 
here if you need to

Copy this address and paste it 
into the browser to track your 

run and view results

http://aws.amazon.com/console/
http://aws.amazon.com/console/
http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio


OpenStudio Cloud Management  
Console

OpenStudio Cloud  
Management Console
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View Analysis

View and download results in 
different formats:
•	 List of Measures
•	 List of Variables
•	 View Parallel Coordinates Plot
•	 View Scatter Plot
•	 View XY Plot
•	 Interactive XY Plot
•	 Download CSV
•	 Download R Data Frame
•	 Debug Log

View and download  individual 
results in different formats

Run Progress

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio


While your project is running on 
the cloud you can choose the de-
sign alternative and select “Down-
load Detailed Results for Selected 
File” if you want more detailed data 
on some of the options.

Right click on a design alternative 
to view the EnergyPlus or Open-
Studio Results.

Results — Standard
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to open the reports for this alternative
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Baseline results
shown with the
darker gray background

Calibration View

Select a row to enable
the buttons along the
bottom 

Download 
detailed results 
of selected file

Opens 
selected file in 

OpenStudio 
application

Opens directory
of files for this project. Open 
individual design alternative 

file directory.

This is the Standard 
View

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio


To calibrate to the ASHRAE 14-2002 
or FEMP standard the baseline 
model must contain all utility data 
for one year and real weather data. 
Check the guidelines for additional  
requirements. 

By selecting the “Calibration” report 
you can compare the model and 
actual utility bills.

The report provides ASHRAE 14-
2002 calibration standard and the 
FEMP calibration standard options.

Results — Calibration
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Calibration View

Select a row to enable
the buttons along the
bottom 

Opens 
selected file in 

OpenStudio 
application

Opens directory of files for 
this project

This is the Standard 
View

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio


You can open htm report files 
in your browser. EnergyPlus and 
standard and calibration OpenStu-
dio reports can be found by right 
clicking on a design alternative, on 
the Results tab, and selecting the 
results you want to view.

Results — Opening HTML 
Files from Directory
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Compare the modeled 
with actual utility bills

Coefficient of Variation of 
the Root Mean Squared 

Error

Normalized Mean Bias Error

http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio
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